(No Model.) 2 Sheets—Sheet 1. 


A. SCHMID & N. TESLA. 
ARMATURE FOR ELECTRIC MACHINES. ~ 


No. 417,794. Patented Dec, 24, 1889. 
a Fic. : 


e 


, ee ee 


emcee tee” ms 


x 
‘ ‘eo 





vn’ + 
0,9, a 





(x 





av, 
x 





v,, 
(x 


~ 
"ma", 
AX X 





¥. 






*» 





gerrst cers ees 
-- 






aN a ze 
Oo ae 
- 


? 
eos 
0,9 





v, 
* 






-¥, 
_) 





7, 
@ 





=e 
oer ay 
someon, 
7 





6 
WSs 


: a 
Od, 


° 
a 
- 47 4% .« 


' 
ce ee 
afi 


XK 





INVENTORS 


. Ohba!” Setenen, 
LL, Brower Yu | Nikole. Ttiken . 


- WITNESSES: 





Att'y. 


Chants a Sony 


N. PETERS, Photo-Lithographer, Washington, D. C. 


(No Model.) 
‘ | es : 7 : | ' 
oititee . vars 2 Sheets—Sheet 2 . 
FOR ELECTRIC MACHINES - 


. i 


LD 


















































PATS 


[a (OlaGGs eee ee Jt 
’ 3 4 owt = 
* 
Ad 
(aagatad 
miaaaaaaaike 
SE : | cel mg ET ET PANE 
——— (aromas —$—$— SS el ey 
a eS TS « aa 
ss if ¥ 
Dated Ama if ASKER LE ES Pi a ae a OE 
z aaaaa 
PF Etnies ee 
_ 
oR EES PP REI RSTO ease 
rn, ae LI BION ATL EE TIES De ee ee Se ene Sa ——————$—$—$——————————————————————— — ni 
ed : 
a EEEEEEEEEEEEEEEEnEEenn 
A i a ae ee ee] | gg aN NE SHE IRA GENT 
ay rr EL TT sm PRP A TTS a 
(pms fe ce rene ee | a 
meen, SRR a ahs Tan te ten SRA CETTE RANE IS EEL PTE A ETON penn EP TT LETT TEE TL aL a ED —— 
Amanecer! 
seeeicktcepetomne SSI 0 IE, SOO ATT RP REE a I SE EE ERIE IT IT ELT FE LBL TE ET EEE, a ‘empAceeemies 
seg see es A A a = 
ee a A RAREST RL TATE RE LE YE EE SOE ERT ET EIT Ie LIT, TIE ITT EG EEE TENET EERE —— 
ED ERT we ITI BSAA AR LTE TE TN TT TRE ER PR AP PR ER OT A IN EE —— 
es | a err EP ET RA er a TERS A RP NN Be PICA INE RAE —— EEE, | ee 
ER AE GS EE SR ge AN SAA NS SAAT AR MY Pe RY SP TN AINA BETAS SA: EE SE emt | 
SSE faite dear eet enlace tre eri canis ter Ee ER OG TS DO RN IE ae a a a ERENT BARA LLL TRL EA Te | SE, 
De _eeeEnEEnsamememmmnemasiemnsiitiskditinmibiiin/Aiammmeniemnnrtimmmmasignsitiememmms! 
a ee ee rr er A A : - af fe 
Sr ff ee rarer Sa gg a a ES IS I EE IO PETES SS le Sy ee NE Ce es | 
TEE | CAITR LF OTT FEE TENT TI Pe TCT TN I SE ST —— 
ST 
a el ee ee 
3 
eS a SELES er ra eo EP GL Sse ree ened aR iret PTS, TTT 
Res © pe A ES Ta RESETS ‘Ehieche 
eS ©) SS A "a pm em Ri A I EE ERLE IT AT | 
tri te 
5 ratte el 
————————————— HE Et 
——————— _—" 
aia | ————————————————— — } 
toieniian ———————— EI EE EES | 
gf nr 
Se 2 
Rael. = puupiccaiem ce eas iepaemimertomenis exercise eeeeeerineeesoememnsrcecemcempempemmnenatael : 
*.*, _——————— : 
a4 f 
ot. 
eee 
2g, RI Te SP! 
—SSS 
eEa: | Gere respecte ini iets ee a a REY fe 
mpgs ter RPE SS 
————e 
——————— 
mmm rrr ra a RL SEI A GE trent rtrteerirrarn ne oe / =| 
er) een em A EE I a EA EL RPE aT EE OE —— 
Siamennaid NN naar aaa aan Aen NEP RPO SPE ITs pi rrr — a = 
AP A RE I ET ES ES EE 
vaeemees [ferent a EE RCT a ST ES HB EE AO TIN — 
a aS NE PEP ORE 
comme f) nt EEE ent = gah pgeead giegiiiaiainiajaeinmslsaimmmpaieemmnnmemmiainel TS TAU Favret 
cae mn ee ee ———— | ear che pac oe ns Sa AER RE a ee ee || 
(epee fm SRS Sy i a TB ERIE. AE EE AE EP TETS DORR er EP RES |b ET 
pesto FT ee a NS OT TEETER SE rns ss ee nmcidgennineemgnamem—eemenamaamel FP ne ae es Cd 
fey |] Sere a a a a pe ee PAP EE TPG A SE 
a eae Ceertecr pew eo EEA CREAT ST EET ESI OI Se a aa A eh He Neots eh memo 
 ————  — mmr pe pap a ET EE EE OTT ARE ES TS IES TEC 
ee 9 gerry oer ARNE EE sca elarieemcnieeeene one cece mmmemnesssiocmemmmae seahorse qearadiarseria ongponnapiaaayiay aaa aaeeeanpeeeieoease real 
Sa ¢ a A NR A ET ES TE TE ; TC 
=i 
——————— a 
= ‘pias 
te conasall SSS SS 
of, Se SP Pc SR 
QD | 
? SP Ba a Pe PR YE A 
— SS EE paren Eta TY nen oe -———4 
: pS ST ES SA TERR, 
aaa 
+8, Pe eA a RT ATT I 
ne aeeennianmiadenmmeiaenaninanenamaind 
Pref] Det aA I RE IT == aa — 
———— 
_—SS= 
at 
———— 
Ch a caeenl 
[Samael pt ——— _ — 
AR ag OP TET IT I ELE 
(Seeger! |) (aR SA A TR ET TR A SSS TE oe 
TD Co a. oa cacaneenenaaenent teense oamerent achineraniounaataenaneaal 4 
amc] comms A TES TIT = 
amc Pecan me STI AA AHR TA Rs OL TE APTI TI ET a EG 
CES | Maer es aE TE — | 
a ——s 
eee eee gecesi anisaieohiniasaiaaninAaeme ney 
emcmmmerctcnecnaeey cask re me ce cag ne ee et kee mt el eee ae SE 
PRPS DED fl eeatesceear Racer acy en at le he eal NF Par 
ere rE a EE ies 
ne A SS ZEEE 
——51) ed 
i  ) 
meray ©, RA aE TE 
—— 
; “oe 
Ber 
MMe 
+2. 
“ > 
* 
ema 
#oeug 
ede 
Mote 
: 4% 
* 
“ere | 
sw 
a) 
oo —_—— 
Sot 
ommeaenss 


EL LL Se LE egeesrtn Seng AEE 
EY EIEIO AR I ET TA EP TSE TN TT RS PE LER LE SS a E| 
AES ATA HES SR sag A AAC AE PEI DAY IE PEE SES IEE TS EE IE SLAM A AE 
SI SE RT TEE TET GLEE EA STO STS SE aS ee Rg EN EYE AER ASTI 
+ 
ote’ 
Sd 
70 
2, Se 
ae a NN oe te ee ET IY 
‘ 
P OUAAAA AS : 5 cae een aa RE a. 
oO aaa 
CUClant Fé 
, CELE = i 
i 
~-+4-3¢+ ig $ 


7 
1! 

fet Pa 
a 
(4 
«a 
a 
-_ 






‘ 
= 
3 
S 
ts 
Ss 


6) Vituessey | 
Lae Yy ae 
9 dawentor 


Bry wivaudeee ? aan 


“flag 
| _ Chinty a eee 


N. PETER 
5. Photo-Li 
to-Lithographer, Washington, D 
.c. 





79 


4° 


UNITED. STATES 


ALBERT SCHMID, OF ALLEGHENY, 
ASSIGNORS 
BURG, PENN SYLVANIA. 


AND 
TO THE WESTINGHOUSE ELECTRIC COMPANY, OF PITTS- 


PATENT OFFICE. 


NIKOLA TESLA, OF PITTSBURG, 


ARMATURE FOR ELECTRIC MACHINES. 





SPECIFICATION forming x part of Letters Patent No. 417, 794, dated December 24, 1889. 


Application filed June ai 1889, 


Serial No, 315, 937, (No model.) 


Zo all whom it may concern: 

Be it known that we, ALBERT SCHMID and 
NIKOLA TESLA, citizens, respectively, of the 
Republie of Switzerland and Smiljan, Lika, 

5 border country of Austria-Hungary, now re- 
siding in Allegheny and Pittsburg , both in 
the county of Allegheny and State of Penn- 

- Sylvania, haveinvented a certain new and use- 

ful Improvement in Armatures for Electric 

Machines, (Case No. 310,) of which the follow- 

ing is a specification. 

~ he invention relates to the constr uction of 
armatures for electric generators and motors, 
and the object is to provide an electrically- 
efficient armature, the construction of which 
is simple and economical, and in which the 
coils ‘of insulated conducting wire or ribbon 

may be conveniently wound or formed into 
bobbins so located with reference to the body 


IO 


20 
possible. 

For certain purposes it is desiexble to con- 
struct the armatures of electric generators and 
motors with their cores of magn ietizable mate- 
rial projecting through the “coils into close 
proximity to the tield.- -magnet poles. When 
armatures are constructed in this manner, 
some means are necessary for holding the coils 
in position and preventing them from being 
thrown out by centrifugal force. | 

This invention aimsto provide such means 
in an armature having polar projections, and 
also to form an armature in such manner as 
to expose a large area of core-surface to the 
field-magnet poles. 

The invention consists, in general terms, in 
forming an armature-core which is prefer ably 
built up of lamine of magnetizable material 
insulated from each other, with diverging 
slots or openings for receiving the armature 
wire or ribbon, which slots are connected with 
the exterior of the armature by openings 
through which the wire may be laid in the 
slots, and in placing the wire in such slots.in 
45 the proper manner. 

We are aware of the United States Patents 
No. 327,797, granted to Immisch, and No. 
292,077, oranted to Wenstrom, and the British 
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of the armature as to afford as good results as : 


patent of Coerper, No. 9,013 of 1887, and do 
not elaim the constructions shown and cle- 50 
scribed therein. 

The inv ention will be deseribed more par- 


ticularly in connection with the accompany- 


ing drawings, in which 
Fig ure 1 isan end view, partly in seetion, of 55 
an armature embodying the features of the in- 
vention, and Fig.2 is a plan of the armature. 
Referring to the figures, F F indicate field- 
magnet poles, and A represents the body or 
core of an armature composed, in this in- 60 





-stance, of lamine of magnetizable material 


built up in any suitable manner, the lamin 
being preferably separated by intervening 
strata of insulating material. The individual 
plates or lamine are constructed with radial 65 
openings c, extending a short distance from 
the surface, and with slots or openings b, which 
extend in different directions from the open- 
ines c. Theslots diverge from each other at 
such angles as to cause the two slots upon the 70 
opposite sides of each web e thus formed to 
lie in the same chord of the circle of the arma- 
ture. The plates may also be stamped or 
formed with openings G to remove the un- 
necessary metal. After the plates are formed 75 
they are laid upinthe proper manner to form 
the entire armatur-core, the slots 6 being 
placed opposite each other to form continuous 
openings through the entire length. of the 
armature. These openings may be lined by 80 
pockets h of insulating material—such, for 
instance, as vulcanized fiber—and the wires 
are then wound into the slots from the open- 
ings ¢ and around the respective webs é. 
Winding-clips « may be placed at the respect- 85 
ive ends of the armature opposite each web é 

to hold the wires in the proper positions as 
they are wound in the slots and down upon 
the armature ends. 

The wires having been wound into their go 
proper positions, they may be held more se- | 
curely in position by means of blocks K of 
non-magnetic material, placed at intervals or 
extending through -the entire slots or open- 
ings ¢ and projecting into the slots b.- 

‘An armature constructed in the manner 


DD 


O55. 
Stamped with diverging 


30 


described is found to be very efficient. in its 
operations and at the same time simple 1 in 


TO. 


its construction. 
' The connections between thearmature-coils 
and the conductors or collecting-plates may 


be madein any usual well-known manner, ac- 
cording to the purposes desired to be served. 


We Aan as our invention— 


I. Acore for electrical machines, ee 

of plates of magnetizable material separated. 
by insulation, said plates having diverging 
slots for receiving the armature-conductors 
and an opening to the exterior of the plate at 


the origin of the diverging slots. . 


2. A core- plate for. electrical -machines, 


o slots at intervals near 


its periphery and an opening to the periphery 
at the ans gle. formed by each: two dive rging 
: slots. | 


a0: 


such openings being 
the width of the slot. 3 

... 4, An armature-core for electri ic machines: 
consisting of plates of magnetizable material 

separated by insulation, having radial open-. 


8. Mant for electr ical Hannes composed. 
of plates of magnetizable material separated 
by insulation, said plates having diverging 
slots for receiving the armature. conductors | 
- and an opening to the exterior of the plate at. 
the origin of the diverging slots, the width of 
approximate] y equal to. 


ings. at intervals, slots ‘diverging from said 


opevings: for receiving armature coils, and 


winding blocks or clips at the ends of the core. 
5, An armature-core for electrical appara- 


tus, composed of plates of magnetizable ma-1} 
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terial separated by insulation and having — 
radial openings at intervals, slots extending 
in opposite directions from said openings: for a 
receiving wir es, and insulating-linin gs for said 


slots. . 


6. ae ar rmature for electric ache: con- 
sisting of a laminated core formed with di-_ 


40 


verging slots for receiving the wires, said slots — 


leaving intervening webs, and coils ot wire. 
wound 3 ins 
7. An armature for electric SC ceee: con- 


said. slots. 


sisting of a laminated core formed with di- 


-verging slots for receiving the wires,said slots 
leaving intervening webs, coilsof wire wound _ 
in said slots, and non-magnetizable material 


as 


an 


closing the openings of the adjacent. slotsout- 


side the wires, substantially as described. 


8. An armature for electric machines, con- » 


practically continuous surface. 


sisting of a core having its outer surface econ- 
tinuous except for narrow longitudinal open- 
ings at intervals and having slots diverging _ 
from said openings, armature-coils wound in 
said slots, and blocks or strips of non-mag- | 
netizable material closing the openings and | 
forming with the metal of the. armature a 


60°. 


In testimony whereof we have hereunto 


subseribed our names this 25th: oy. of June, 
A. ee 1889.. 


ALBERT SCHMID. 


NIKOLA TESLA. 


Witndesbe: 
W.D. cmc 
CHARLES A. TERRY. | 





